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Summary 
Climate change impacts on human life have well defined and different origins, 
nevertheless in the determination of their final effects, especially those involving social-
economic responses, interactions among impacts are likely to play an important role. 
This paper is one of the first attempts to disentangle and highlight the role of these 
interactions. It focuses on the economic assessment of two specific climate change 
impacts: sea-level rise and changes in tourism flows. By using a CGE model the two 
impacts categories are first analyzed separately and then jointly. Comparing the results 
it is shown that, even though qualitatively joint effects follow the outcomes of the 
disjoint exercises, quantitatively impact interaction do play a significant role. Moreover 
it has been also possible to disentangle the relative contribution of each single impact 
category to the final result. In the case under scrutiny demand shocks induced by 
changes in tourism flows outweigh the supply side shock induced by the loss of coastal 
land. 
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Of the many impacts of climate change, sea level rise is often seen as one of the more
threatening. The impacts of sea level rise are straightforward – more coastal erosion and sea
floods, unless costly adaptation is undertaken – and unambiguously negative. Sea level rise
could have very substantial impacts in river deltas, on coastal zones which are often more
densely populated and richer of infrastructures and may wipe out entire islands and island
nations.
Therefore, sea level rise figures prominently in assessments of the impacts of climate change,
and the costs of sea level rise figures equally prominently in estimates of the costs of climate
change.
Climate change plays  an obvious role in tourist destination choice as well. Indeed the
“amenity of climate” is recognised as one of the major determinants of tourism flows. The
Mediterranean particularly profits from this, being close to the main holidaymakers of
Europe’s wealthy, but cool and rainy Northwest. Tropical islands are another example, where
in the recipe of a dream holiday their “perfect” climate is a fundamental ingredient.
Climate change would alter that, as tourists are particularly footloose. The currently popular
holiday destinations may become too hot, and destinations that are currently too cool would
see a surge in their popularity. This could have a major impact on some economies. Just
consider that about 10% of world GDP is now spent on recreation and tourism.
In two previous papers: Bosello et al. (2004) and Berrittella et al. (forthcoming), we analyzed
the impact on the world economic system of, respectively, climate-change induced increase in
sea level and change in tourism flows. Both studies are characterised by the use of CGE
models, which allow assessing the  “systemic” effects induced by changes in resources,
technologies and consumption patters
1. There are no other papers that look at the general
equilibrium effects of climate-change-induced changes in tourism. Darwin and Tol (2001) and
Deke et al. (2001) study the general equilibrium effects of sea level rise, but not as
comprehensively as do Bosello et al. (2004).
In this paper, we follow the same approach, for a joint analysis of climate change impacts on
tourism and seal level. Combining the two impact studies into a single, integrated analysis
1Note that we restrict our attention to the static economic effects of climate change impacts.
See Fankhauser and Tol (2005) for a discussion of the impact of climate change on economic
growth.
3provides two main advantages: (1) the possibility of highlighting the complex interactions
between the two adjustment processes; and (2) the potential for considering a direct effect of
sea level rise on tourism destination choices. Jorgenson et al. (2004) and Kemfert (2002)
study the combined impacts of climate change using a computable general equilibrium model,
but they do not look at the impacts separately – and therefore do not estimate the interaction.
Besides, Jorgenson et al. (2004) is limited to the USA, while neither Jorgenson et al. (2004)
nor Kemfert (2002) includes tourism. Fankhauser and Tol (1996) first lamented the lack of
integration between the different impacts of climate change, a point repeated by Tol et al.
(2000) and Tol (2005); this is the first study of the economic interactions between the impacts
of climate change.
In addition, this paper improves upon the two previous studies, in terms of methodology: an
updated   data   base   is   used,   to   compute   land   losses;   a   more   detailed   geographical
disaggregation is adopted (16 regions instead of 8) and a new procedure to model demand
shifts in tourism destination choices is introduced. 
In what follows section 2 describes the setting up of the benchmark for our CGE model,
section 3 briefly introduces the sources for climate change impacts, section 4 describes the
simulation exercises, section 5 presents results, finally section 6 concludes.
2. Economic model and benchmark 
This study has been conducted through an unconventional use of a multi-country world CGE
model: the GTAP model (Hertel, 1996), in the version modified by Burniaux and Truong
(2002), and subsequently extended by ourselves.
2
First, benchmark data-sets for the world economy at some selected future years (2010, 2030,
2050) have been derived, using the methodology described in Dixon and Rimmer (2002).
This entails inserting, in the model calibration data, forecast values for some key economic
variables, to identify a hypothetical general equilibrium state in the future.
Since we are working on the medium to long term, we focused primarily on the supply side:
projected changes in the national endowments of labour, capital, land, natural resources, as
well as variations in factor-specific and multi-factor productivity.
Most of these variables are “naturally exogenous” in CGE models. For example, the national
labour force is usually taken as a given. In this case, we simply shocked the exogenous
2 A more complete description of the modelling approach can be found in Roson (2003).
4variable “labour stock”, changing its level from that of the initial calibration year (1997) to
some future forecast year (e.g., 2030). In some other cases, we considered variables, which
are normally endogenous in the model, by modifying the partition between exogenous and
endogenous variables. 
We obtained estimates of the regional labour and capital stocks by running the G-Cubed
model   (McKibbin   and   Wilcoxen,   1998),   whereas   estimates   of   land   endowments   and
agricultural land productivity have been obtained from the IMAGE model version 2.2
(IMAGE, 2001). IA rather specific methodology was adopted to get estimates for the natural
resources stock variables.
3 
By changing the calibration values for these variables, the CGE model has been used to
simulate a general equilibrium state for the future world economy. This is the benchmark for
all subsequent exercises. Therefore, this benchmark corresponds to the case in which no
economic impacts of climate change have taken place, whereas the counterfactual scenarios
consider the effects generated by one or more impacts.
4
3. Input data and models
3.1. Sea level rise   
We evaluate the impacts of sea level rise in the 16 regions of GTAP-EF. For each region, Table
2 (second column) presents estimates of the potential dryland loss, in the absence of any
protection intervention. Our main source of information is the Global Vulnerability Analysis
(Hoozemans et al., 1993), complemented with the estimates of Bijlsma et al. (1996), and the
model of coastal protection of Fankhauser (1994). Combined as described in Tol (2002), these
data specify, per country, the amount of land lost due to a sea level rise of one metre. Land loss is
assumed to be linear in sea level rise.
3.2. Tourism
The impacts of climate change on tourism are based on the Hamburg Tourism Model (HTM),
3As explained in Hertel and Tsigas (2002), values for these variables in the original GTAP data set
were not obtained from official statistics, but were indirectly estimated, to make the model consistent
with some industry supply elasticity values, taken from the literature. For this reason, we preferred to
fix exogenously the price of the natural resources, making it variable over time in line with the GDP
deflator, while allowing the model to compute endogenously the stock levels.
4There is no explicit dynamics in the model. The simulation exercises are comparative static.
5version 1.2 (Bigano et al., 2005).
5 HTM is an econometric simulation model, estimating the
number of tourists by country, the share of international tourists in total tourists, and tourism
flows between countries. The model is calibrated for 1995. The number of tourists is
determined by population and economic growth. The share of international tourists is larger in
richer countries, as well as in those countries that are very hot or cold. Poorer countries and
countries that are very hot or very cold are also less attractive to foreign tourists. The scenario
for population growth, economic growth, and global warming is the IPCC SRES A1B
(Nakicenovic and Swart, 2001). The regional warming pattern is the average of 14 GCMs
from COSMIC (Schlesinger and Williams, 1998).
4. Including Impacts in the CGE Model
To model the specific effects of climate change, we run a set of simulation experiments, by
shocking specific variables in the model, depending on the scenario considered. Four different
simulation exercises are compared: sea level rise “alone”, tourism “alone”, sea level rise and
tourism combined, and an additional simulation on tourism alone, in which the effects of sea
level rise on tourism destination are disregarded.
4.1. Sea Level
This   simulation   considers   a   “no-protection”   scenario:   we   assume   that   no   defensive
expenditure takes place, so that some land is lost in terms of productive potential, because of
erosion, flooding and salt water intrusion. This case can be easily accommodated in the model
by exogenously reducing the endowment of the primary factor “land” in all countries, in
variable proportions.
4.2. Tourism
This scenario considers the effects of climate change on tourism in isolation or, equivalently,
the effects on tourism associated with full protection of coastal areas. The shocks are
computed as variations in the domestic expenditure for Market Services, accounting for
higher (lower) expenditure on recreational activities, hotels and restaurants, generated by
more (less) tourists in a country. These shocks are imposed as exogenous shifting factors in
demand patterns. In addition, national incomes are also modified in order to account for the
5 Berrittella et al. (forthcoming) is based on results of HTM1.0 (Hamilton et al., 2005). Compared to
version 1.0, version 1.2 of HTM explicitly represents the trade-off between holidays abroad and in the
home country. HTM1.2 of course also has a different parameterisation of international arrivals and
departures.
6extra revenue, available for consumption, brought about by tourists.
4.3. Sea Level and Tourism
In this  simulation exercise the joint effects on tourism and sea level are considered.
Consequently,   a  simultaneous   change   in   land   endowments,   consumption   patterns  and
available national income is imposed. 
However, changes in tourism flows are not the same as those considered in the “tourism
alone” case. This is because the direct impact of sea level on tourism destinations is taken into
account.
Nonetheless, except for some noteworthy exceptions (CAN, WEU and FSU) changes in
tourism flows are not very significant ( the difference is lower than 4%, see Table 1). 
4.4. The “diagnostic” simulation on tourism
This simulation amounts to imposing to the CGE model exactly, but only, the same shocks on
market services demand of the disjoint sea level and tourism simulation. As these shocks are
slightly different from those of the “tourism alone” simulation, this is necessary to isolate the
role of interactions of effects in the joint shock exercise from that played by the difference in
the starting points.
5. Results
In this section, simulation results for the year 2050 are reported and commented, in terms of
variation from the no-climate-change baseline equilibrium. Results for other reference years
are qualitatively similar.
5.1 Sea level rise
Table 2 shows the effects of sea level rise in the absence of protection intervention, based on a
uniform increase of 25 cm.
The fraction of land lost is quite small in all regions. The highest losses affect those areas
characterised by a higher proportion of coastal zones over their total land or by more
vulnerable coastal zones: South East Asia (SEA), South Asia (SAS) and the Rest of the World
(ROW), including also all small island states (losing, respectively, -0.839%, -0.396% and
-0.167% of their dry land).
The value of the land lost is large in absolute terms, but quite small if compared to GDP.
Generally, developing regions experience direct losses higher than those of developed
7countries, because agriculture contributes with a higher share to the production of income in
their economies and land is relatively more valuable. 
In terms of general equilibrium effects, GDP falls in all regions. The decrease is relatively
high in SEA and SAS. 
The overall mechanism at play is clearly identifiable: land loss is a direct resource shortfall,
that is, a negative economic shock, which reduces income and consumption levels. At the
same time the value of primary resources tends to fall, with the exception of the resource
“land”, which is getting scarcer (Table 3). 
 Table 2 highlights two other interesting aspects. GDP losses in developing countries (Asian,
African and Latin American countries, with the exception of China), are lower than the direct
cost of land lost, whereas the opposite occurs in most developed countries (here the exception
is Canada). In some cases (e.g. Japan and Korea (JPK) and USA) GDP losses are one order of
magnitude larger than direct costs. Furthermore, there is no simple relationship between
environmental impact and  economic impact. For instance, Japan and Korea undergo a
relatively high land loss, but their loss of GDP is the second smallest. China (CHI), on the
contrary, has a small relative amount of land lost, but the third highest cost in terms of GDP. 
Capital flows, international trade and substitution effects interact to determine the final result.
The international allocation of investments is driven by the relative price of the capital in each
country. The higher the capital return, the higher the share of international investments
flowing into a country, with implications in terms of regional GDP variations, since
investment is one component of GDP.
In turn, changes in the price of capital services are determined by two overlapping, and
opposite, effects. On one hand, the negative shock lowers the value of national resources,
including capital. On the other hand, economies try to substitute land with capital. Capital
supply is fixed in the short run, though, and the higher demand for capital translates into
higher capital returns. 
The fall in the relative price of capital services is particularly strong in Small Island States
(SIS), CHI, SEA and SAS (Table 3) with consequent investment outflow. This contributes to
the fall in GDP. 
 International trade also matters, through its effects on the terms of trade. In particular, two
main effects are at work here (see Table 4): higher world prices for agriculture benefit net-
exporters of agricultural goods (roughly concentrated in the developed world with countries
8like e.g. USA, Australia (in ANZ), Canada (CAN), some European countries (in WEU) and
FSU), whereas lower prices for oil, gas, coal, oil products, electricity, energy intensive
industries harm the net-exporters of raw materials and energy products (broadly speaking
developing regions, but also the FSU).
Finally, primary factor substitution possibilities within economic systems are also important.
Labour, capital and energy substitute for the land loss. At the same time, overall economic
activity falls. Note that in some regions, mostly developed, the former effect dominates. This
can be noticed by observing Table 2 where CO2 emissions increase, despite the fall in GDP
(e.g. in ANZ, JPK, CAN). 
5.2 Tourism
The impacts  described here are derived by looking at tourism alone, assuming away  the
effect of sea level rise on the relative attractiveness of tourist destinations. 
Demand and Prices
The general equilibrium effects on endogenous demand have the same signs as the exogenous
shocks. With no exception, the transmission of the shock trough the economy reinforces the
original shock. In equilibrium, changes in demand are on average 50% larger than the original
shocks. The largest relative change (204%) occurs in FSU where, however, the smallest
absolute changes take place
6. 
In terms of production, the shocks have, with no exceptions, a direct effect on the production
of Market Services. Generally speaking, there are inverse effects on the production of all
other goods and services which derive directly from the endogenous counterbalancing
variation in the demand of all others goods and services introduced in order to keep the
economy in equilibrium
7. 
In terms of magnitude, effects are proportional to the size of the original shock: tiny in the
case of the productive sectors in FSU, sizeable in the case of ROW and to a lesser extent,
JPK, CAM and MDE. CHI on the other hand, which undergoes the second highest shift in
6 This is counter-intuitive: in general, one expects general equilibrium mechanisms to absorb partially
the initial impacts.  However, in this scenario demand shocks  are coupled with income transfers,
which influence demand by changing the amount of money that can be spent on goods and services,
including Market Services, in the receiving regions. Note that Market Services are a luxury good.
7However, due to the interplay of indirect general equilibrium effects this pattern is reversed in CAN,
WEU and JPK (with positive effects on some  of their agricultural products), ANZ, NAF and the FSU
(with negative effects on most of their energy and energy intensive products). 
9demand of Market Services, (more consistent than MDE or CAM), experiences a very limited
effect on output and GDP. WEU experiences important reductions in the production of energy
and energy intensive goods, stronger than the direct positive effect on Market Services’
output.
As to the prices of goods and services
8, the prices of Market Services follow the shocks in all
countries but CAN. The patterns for the remaining sectors are not so clear cut. In general
(with the exception of Canadian energy and energy intensive goods, bar gas), the effects on
agricultural products’ prices display signs opposite to those of the shocks, while the effects on
all other goods and services’ prices display the same as those of the shocks. The effect on
fisheries is mixed. Prices absorb most of the shocks, as the magnitude of their changes is in
general larger than  the magnitude of production changes.
 
Primary factors
In terms of primary factor prices (see Table 6), in general there is a concordance of sign
between  price changes  and the shocks for all factors but for land. Since Market Services is a
labour- and (to a lesser extent) capital-intensive sector, one would expect that the price of
these two factor would increase (decrease) in presence of a positive (negative) shock on
tourism demand.  This pattern clearly takes place in all regions but Canada, with the sole
exception of land. Indeed Canada is the only region experiencing a (slight) decrease in GDP
(in value term) even in the presence of an increase in tourism flows (see further). This
negative aggregate effect is prevailing and hits negatively demand and thus price of capital
and labour. In accordance with all the regions with a negative impact on GDP, Canadian land
price increases. This is due to a demand re-composition favouring anyway agricultural
products. In WEU the positive demand and subsequently GDP shock (in value and quantity)
increases the price of all production factors including land. 
 Welfare effects, capital flows and terms of trade
In welfare terms, the effects on  nominal GDP are  one order of magnitude larger than the
effects on real GDP and, in general, consistent with the shocks (see Table 5). The only
exception is Canada, worse off after the shocks notwithstanding the increase in demand. In
quantity terms, the discrepancy between shocks and GDP is slightly more pronounced: JPK
actually experiences an overall decrease in production, hence its increase in value GDP
8 For economy of space, price   results are not presented here, but are available from the authors upon
request .
10derives from the facts that goods produced by this region become more expensive. In SAS
and MDE the reverse happens: these regions increase their production, but their goods now
command lower prices
9.
In order to understand these results, one must take into account at least three factors. 
First, direct income transfers play an obvious direct role on welfare of the receiving countries:
The fact that the income inflow does not result in an increase in GDP in the case of Canada
can be due to the relatively small magnitude of the transfers accruing to this country, coupled
with  the  adverse effect of other factors.
 A second factor is the reaction of capital markets to the sum of these shocks. The price of
capital, and hence, its return, is influenced in each region by the pressures exerted on factors’
demand by the re-composition in the output mix following the change in the demand structure
of the internal market. Capital, being the only internationally mobile production factor, moves
from region to region in response the changes in its relative price. In the case under scrutiny,
in general regions experiencing a negative shock also experience an outflow of foreign
investments (the returns they offer decrease), while countries where the demand shock is
positive face the opposite financial prospects (increased capital inflows, increased returns).
USA, FSU and NAF, notwithstanding the absolute decrease in returns, experience an increase
in capital inflows. This can happen if in relative terms they still offer higher returns than other
regions. Note however that, in the case under scrutiny, the correspondence between capital
flows and changes in GDP is not so clear-cut as in the case of sea level rise. In particular,
GDP falls in some regions attracting capital flows (USA, FSU and NAF).
Third, an important role is played by the way the model conciliates the demand shocks with
budget balance and Walras' law. Recall that the model generates endogenously variations in
the demand of all other goods and services in order to shift the world economy to a true
alternative general equilibrium. These compensating demand variations may lead to variations
in aggregate indexes, such as GDP, well in excess of the original exogenous demand shocks.
A potentially important factor that may help explain the variations in GDP is the relative
strength of a given region on the world market, as expressed by its terms of trade. However,
everywhere but in SAS their role is overshadowed by the effect of income transfers. Changes
in terms of trade mimic the changes in Market Services' demand
10. 
9 In the case of SAS, there is a price reduction on the domestic market only, because its terms of trade
improve. 
10SAS, although adversely affected in terms of direct demand for Markets Services, receives a partial
indirect benefit from the new situation, by selling (expensive) inputs to regions where the tourism
business improves. Although its terms of trade improve and its overall production expands, this does
11In JPK, the joint effect of improved terms of trade, positive income transfers and large capital
inflows results in an increase of GDP notwithstanding the decrease in overall production. 
Carbon Emissions
Finally an overall, inverse correspondence between sign of the shocks and sign of the effects
exists in the case of CO2 emissions, with the exception of FSU and China (see last column of
Table 5). The explanation is that the Market Services sector is not an energy intensive one,
and hence there is an inverse correlation between its level of activity and CO2 emissions.
Since most shocks are negative, at first glance one would then conclude that climate change,
at least in the case of its direct impacts on tourism, induces a perverse effect by shifting the
economy to more energy intensive, and hence polluting sectors. This conclusion is however
not granted because the results cannot provide a complete picture of the phenomenon:  The
shift towards cleaner industries in CAN, WEU and JPK can well counterbalance the effect
just described. Moreover, for modelling reasons, the effect on transport emissions (in
particular those due to air transport) is completely missing from the picture. One could in fact
expect important countervailing effects on CO2 emissions caused by the reshuffling of travel
activities from and to world tourist destinations diversely affected by climate change. 
5.3 Joint impacts on tourism and land
In this section we describe the results of introducing jointly shocks on tourist demand and
land availability. This joint effect takes place trough two channels. First, tourist flows, which
are a function of climate and land availability at each destination, are adjusted to take into
account the loss of land. Second, both the resulting adjusted shocks on domestic demand for
market services and the shocks on land availability are applied to the model. In practice a set
of demand and supply-side shocks are imposed jointly.
The resulting equilibrium is characterised by three main features: the final joint effect is a
compound of the outcomes of the disjoint simulations, but it is not a simple sum; there is a
detectable and in some cases large interaction between the shocks impacting GDP. Changes in
market services demand induced by change in tourism expenditure are by far the most
important determinant of final effects. Let us consider these features one by one in detail.
not yield a net gain in terms of  value of GDP: capital outflows and the decrease in disposable income
due to negative transfers depresses internal prices and demand to an extent that more than compensate
the improved position on international markets. 
12Compound of disjoint effects
The final equilibrium in the joint simulation follows qualitatively the patterns indicated by the
disjoint outcomes. Taking GDP as an example (see figure 1) it can be appreciated that two
negative performances in the disjoint cases translate always in a negative performance in the
joint exercise. Analogously, when a positive and a negative effect are the respective outcomes
of the disjoint simulations, in the joint simulation GDP takes the sign of the bigger of the two.
Moreover in 8 regions over 16 the joint GDP effect is quite close to the sum of the disjoint
effects (the percent difference between the composite GDP effect and the sum of the two
separate GDP effects is lower than 2%).
Appreciable interaction
On the other hand, in many cases the final effects cannot be explained solely by ”adding” the
disjoint effects. Sticking to the example provided by GDP (see fig. 1), in 8 regions of 16, the
difference between the GDP effect in the joint-shock case and the sum of GDP effects in the
two disjoint shock cases is larger than 2%. For SEA, SAM, MDE and CAN this difference, in
absolute terms, is 4.2%, 8.8%, 33% and 75% respectively. 
To understand if this difference is imputable to different initial shocks (recall that changes in
tourism demand are indeed slightly different in the tourism alone and in the tourism + sea
level rise simulations) or to an effective interaction between shocks, we compare the
outcomes of the “diagnostic” simulation on tourism.
Figure 2 shows the percentage difference between real GDP in the joint shocks simulation and
the sum of GDP outcomes obtained by the sea level and “diagnostic tourism” simulations. 
This difference remains detectable (higher than 2%) in six regions (CAN, MDE, SAM, SAS,
SEA and SSA) with a particularly sharp result for CAN and MDE highlighting an important
role of shock interactions
11.
Prevalence of Tourism
Figures 2, 3 and 4 allow also to disentangle the role played by single shocks in the joint
11It is difficult to derive a “common rule” explaining these interactions, indeed joint effects can be
bigger or smaller than the sum of the two disjoint effects, this depends on substitution mechanisms at
play in the whole system. What emerges clearly is that effects do interact and that interactions can be
quite relevant.
13simulation. Due to the presence of shock interactions, this exploration gives just approximate
indications whose reliability is inversely proportional to the relevance of the interactions
themselves. Nevertheless, we have shown that in the case of GDP, which should summarise
all possible economic interactions, these are quite limited in 12 out of 18 cases. Accordingly
we think that the analysis of the disjoint simulations can still offer useful qualitative insights.
This analysis shows clearly that the impact of climate change on tourism expenditure largely
dominates in economic terms that on the loss of productive land.
Firstly (see Figure 2), it can be noticed that real GDP changes in the “diagnostic tourism”
simulation are usually larger (sometimes much larger) than those induced by sea level rise
alone. As a result, the combined impact and the sum of the impacts is very similar to the
impact of tourism only. The synergistic effect, that is, the difference between the combined
impact and the sum of the impacts, is of the same order as the impact of sea level rise only.
Figure 3 underlines this. It compares the effect of adding tourism to sea level rise to tourism
only; the biases of ignoring sea level rise are small, except in Canada (-150%), South East
Asia (18.2%). Middle East (-16.6%) and South America (11%). Figure 4 compares the effect
of add sea level rise to tourism to sea level rise only; the biases of ignoring tourism are
generally and substantially larger, peaking to -250% for Japan and South Korea. This is as
expected: Combining a small impact and a large one does not influence the large impact, but
it does affect the small impact.
Finally consider the behavior of the price of land in the two disjoint simulations
12 (see Table
7). The increase in the land price induced directly by land scarcity due to sea level rise is
substantially smaller than that induced indirectly by changes in market services’ demand
relative to changes in tourism flows. We recall that in this specific case a decrease in market
services’ demand is partly compensated by an increase the demand of all other goods and
services including agricultural commodities with a subsequent increase in the price of the land
endowment
13. 
This outcome is an evidence of the importance of the service sector in the total economic
activity and of tourism activities in the service sector. It also shows the importance to conduct
a general equilibrium exercise able to report not only direct costs, but also higher order
12 Regarding land prices the effect of interactions is much limited than in the case of GDP. Indeed, the
percent differences between land prices in the joint simulation and that of the sum of the two disjoint
simulations is always lower than the 1.5%.
13 Note that land prices increases also in CAN and WEU where tourism and thus market services
demand increase. But here the aggregate effect of increasing GDP prevails on the sectoral re-
composition effect of demand.
14effects.
6. Conclusions
This study uses a CGE model to evaluate the economic implications of two specific
consequences of climate change: sea level rise and change in tourism flows. In addition to the
economic evaluation proper, this exercise aims firstly to highlight the economic adjustments
triggered by the initial shocks, key in driving the final result and secondly, to disentangle the
role of possible interactions originated by the coexistence of different impacts. To do so,
impacts have been considered initially in isolation, successively jointly, and finally the
respective outcomes have been compared.
As far as single impacts are concerned, the main outcome is that final effects on GDP are
quite limited, unambiguously negative in the case of sea level rise, with slight gains for
Western Europe, Japan and Korea, in the case of tourism. Distributional effects are more
interesting. In the case of sea level rise, developing countries are the more penalized: higher
dependence on land, difficulty in substituting the land lost with other production factors and
capital outflows driven by reduced rate of returns explain the result. In the case of tourism, the
effects on regional economies are consistent with the shocks on tourism demand. This general
pattern is reinforced by the changes in income flows used to capture the changes in
expenditures of international tourists, which tend, for most variables, to overshadow the
impact of general equilibrium adjustments. This notwithstanding, demand re-composition do
play a role, and occasionally general equilibrium effects are large enough to result in regional
impacts which contrast with the general pattern just described. Again, developing countries
are more severely affected; in this case this is not due to the dependence from a vulnerable
sector, but, more directly, to the   magnitude of the negative shocks imposed on their
economies. It is worth noting, moreover, that in this case the shocks have more substantial
effects on prices than on quantities, as  a comparison of real and nominal GDP changes in
Table 5 clearly illustrates. 
Considering impacts jointly, the key message is that effect interactions do play a role. In 6
cases out of 16 there is a detectable difference between the sum of the outcomes in the disjoint
and those of the joint simulations. Indeed, as long as additional exogenous shocks are
imposed, factor and good substitution possibilities in the economic system are increasingly
constrained (or expanded). Thus adjustments to each of the single shocks composing the set of
15the joint perturbations become more (or less) costly than they would be if only one shock at a
time were considered. 
Finally, it has been also possible to determine the relative contribution of the different impacts
to the final results. In economic terms, changes in tourism flows seem to be substantially more
important than land loss. The change in demand scale and demand recomposition affecting
the important sector of market services is by far more relevant than the relatively small supply
side shock on land which prevalently affects agricultural industries.
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USA -0.866 -0.874 -0.870
CAN 0.506 0.459 10.211
WEU 0.941 0.883 6.615
JPK 5.516 5.639 -2.176
ANZ -1.514 -1.530 -1.040
EEU -3.124 -3.172 -1.485
FSU -0.002 -0.024 -93.305
MDE -5.951 -5.974 -0.385
CAM -5.527 -5.519 0.156
SAM -1.513 -1.521 -0.552
SAS -1.529 -1.532 -0.228
SEA -5.412 -5.452 -0.728
CHI -7.043 -6.777 3.927
NAF -3.215 -3.204 0.359
SSA -3.057 -3.068 -0.349
ROW -12.265 -12.251 0.115
All values, expressed as % changes w.r.t. 2050 baseline “without climate change”













USA -0.052 121 0.0002 -0.0013 -0.016 0.015 -0.002
CAN -0.002 72 0.0017 -0.0004 0.029 0.032 0.001
WEU -0.029 298 0.0005 -0.0019 -0.005 0.016 -0.002
JPK -0.141 146 0.0004 -0.0018 0.006 0.011 0.025
ANZ -0.010 237 0.0075 -0.0008 0.081 0.010 0.004
EEU -0.041 45 0.0016 -0.0047 -0.001 -0.037 -0.004
FSU 0.000 0 0.0000 -0.0007 -0.005 0.010 0.007
MDE -0.007 75 0.0011 -0.0045 0.000 -0.001 0.007
CAM -0.120 182 0.0049 -0.0098 0.052 -0.023 -0.005
SAM -0.041 647 0.0043 -0.0007 0.102 0.020 0.003
SAS -0.396 6000 0.1180 -0.0649 0.078 -0.212 -0.065
SEA -0.839 14913 0.1475 -0.1092 -0.032 -0.357 -0.150
CHI -0.091 579 0.0063 -0.0303 -0.060 -0.236 -0.066
NAF -0.039 1120 0.0548 -0.0036 0.012 0.039 -0.012
SSA -0.130 8869 0.2359 -0.0094 0.100 -0.029 -0.009
ROW -0.167 188 0.0220 -0.0189 -0.020 -0.086 -0.027
All values, except direct costs, expressed as % changes w.r.t. 2050 baseline “without
climate change”.
20Tab. 3: Sea-level rise: price of primary inputs by region
  Land Labour Capital
USA 0.684 -0.034 -0.034
CAN 0.822 -0.013 -0.009
WEU 0.608 -0.035 -0.036
JPK 1.132 -0.034 -0.035
ANZ 0.967 -0.022 -0.028
EEU 0.629 -0.074 -0.079
FSU 0.613 -0.038 -0.040
MDE 0.998 -0.035 -0.044
CAM 0.806 -0.053 -0.059
SAM 0.742 0.005 0.007
SAS 1.420 -0.285 -0.292
SEA 2.372 -0.468 -0.504
CHI 0.521 -0.235 -0.260
NAF 0.795 -0.002 0.016
SSA 1.034 -0.055 -0.062
ROW 0.885 -0.162 -0.169
All values expressed as % changes w.r.t. 2050 baseline “without
climate change”.


















All values expressed as % changes w.r.t. 2050 baseline
“without climate change”.























USA -0.874 -1.259 1.457 -0.365 -0.0015 -0.857 -0.511 -0.626 0.702
CAN 0.459 0.755 -1.381 0.211 -0.0004 -0.007 0.420 -0.116 -0.128
WEU 0.883 1.357 -2.287 0.378 0.0556 0.341 0.331 0.238 -0.064
JPK 5.639 8.096 -14.760 2.779 -0.1768 4.201 3.768 3.810 -2.106
ANZ -1.530 -2.096 3.475 -0.696 0.0493 -0.846 -0.063 -0.654 2.012
EEU -3.172 -4.683 3.255 -1.169 -0.1068 -1.726 -0.803 -0.999 1.131
FSU -0.024 -0.073 0.052 -0.011 -0.0311 -0.543 -0.135 -0.390 -0.004
MDE -5.974 -8.600 8.295 -2.074 0.0030 -3.070 -2.279 -1.960 1.919
CAM -5.519 -7.980 7.518 -2.387 -0.1139 -2.644 -1.030 -1.805 1.844
SAM -1.521 -2.015 1.583 -0.558 -0.0027 -1.337 -0.100 -1.161 0.636
SAS -1.532 -1.794 1.102 -0.453 0.0251 -0.394 0.596 -0.507 0.404
SEA -5.452 -7.057 6.854 -1.629 -0.0324 -1.382 -0.825 -0.620 1.365
CHI -6.777 -8.020 2.731 -1.129 -0.0442 -0.641 -1.127 -0.854 -0.149
NAF -3.204 -4.179 1.314 -0.646 -0.1614 -1.039 -0.795 -0.640 0.164
SSA -3.068 -4.122 2.993 -1.053 -0.0079 -1.333 -0.359 -0.951 1.095
ROW -12.251 -18.984 17.001 -5.990 -0.5330 -9.864 -7.522 -7.852 4.209
All values, except income transfers, expressed as % changes w.r.t. 2050 baseline “without climate change”.
Tab.6: Tourism: price of primary inputs by region
  Land Labour Capital
USA 5.443 -0.974 -1.070
CAN 4.463 -0.068 -0.125
WEU 1.343 0.296 0.412
JPK -24.950 5.080 5.126
ANZ 6.277 -1.127 -1.194
EEU 7.731 -2.404 -2.569
FSU 4.145 -0.598 -0.729
MDE 17.249 -4.060 -3.500
CAM 10.249 -4.139 -3.461
SAM 6.656 -1.866 -1.745
SAS 4.298 -1.278 -1.172
SEA 9.197 -3.068 -2.869
CHI 5.042 -3.326 -3.508
NAF 6.912 -1.289 -1.026
SSA 8.491 -2.555 -1.973
ROW 34.194 -14.494 -15.333
All values expressed as % changes w.r.t. 2050 baseline “without climate change”.
22Tab 7: Land prices:
  SLR&TOU SLR TOU dia
USA 6.111 0.684 5.392
CAN 5.213 0.822 4.362
WEU 1.773 0.608 1.147
JPK -23.550 1.132 -24.427
ANZ 7.239 0.967 6.232
EEU 8.264 0.629 7.594
FSU 4.684 0.613 4.039
MDE 18.199 0.998 17.082
CAM 11.065 0.806 10.198
SAM 7.378 0.742 6.589
SAS 5.747 1.420 4.270
SEA 11.661 2.372 9.125
CHI 5.687 0.521 5.155
NAF 7.702 0.795 6.828
SSA 9.511 1.034 8.411
ROW 35.257 0.885 34.210
All values expressed as % changes w.r.t. 2050 baseline “without climate change”.



































SLR&TOU SLR TOU %D SLR&TOU-SUM
 
Impacts on GDP (in % changes wrt 2050 baseline “without climate change”) of sea level rise (SLR),
tourism (TOU) and of sea level rise and tourism jointly (SLR&TOU) are measured on the left axis; the
percentage difference between the sum of the first two and the third (%D SLR&TOU-SUM) is
measured on the right axis.

































SLR&TOU SLR TOU dia %D SLR&TOU-SUMD
Impacts on GDP (in % changes wrt 2050 baseline “without climate change”) of sea level rise (SLR),
tourism “diagnostic”(TOU dia) and of sea level rise and tourism jointly (SLR&TOU) are measured on
the left axis; the percentage difference between the sum of the first two and the third (%D SLR&TOU-
SUMD) is measured on the right axis.
24Figure 3: Real GDP. The impact of tourism when added to the impact of sea level rise relative

















































Figure 4: Real GDP. The impact of sea level rise when added to the impact of tourism relative














































A Concise Description of GTAP-EF Model Structure
The GTAP model is a standard CGE static model, distributed with the GTAP database of the
world economy (www.gtap.org).
The model structure is fully described in Hertel (1996), where the interested reader can also
find various simulation examples. Over the years, the model structure has slightly changed,
often because of finer industrial disaggregation levels achieved in subsequent versions of the
database.
Burniaux and Truong (2002) developed a special variant of the model, called GTAP-E, best
suited for the analysis of energy markets and environmental policies. Basically, the main
changes in the basic structure are:
- energy factors are taken out from the set of intermediate inputs, allowing for more
substitution possibilities, and are inserted in a nested level of substitution with capital;
- database and model are extended to account for CO2  emissions, related to energy
consumption.
The model described in this paper (GTAP-EF) is a further refinement of GTAP-E, in which
more industries are considered. In addition, some model equations have been changed in
specific simulation experiments. This appendix provides a concise description of the model
structure.
As in all CGE models, GTAP-EF makes use of the Walrasian perfect competition paradigm to
simulate adjustment processes, although the inclusion of some elements of imperfect
competition is also possible.
Industries are modelled through a representative firm, minimizing costs while taking prices
are given. In turn, output prices are given by average production costs. The production
functions are specified via a series of nested CES functions, with nesting as displayed in the
tree diagram of figure A1.
Notice that domestic and foreign inputs are not perfect substitutes, according to the so-called
"Armington assumption", which accounts for - amongst others - product heterogeneity.
In general, inputs grouped together are more easily substitutable among themselves than with
other elements outside the nest. For example, imports can more easily be substituted in terms
of foreign production source, rather than between domestic production and one specific
foreign country of origin. Analogously, composite energy inputs are more substitutable with
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Figure A1 – Nested tree structure for industrial production processes
A representative consumer in each region receives income, defined as the service value of
national primary factors (natural resources, land, labour, capital). Capital and labour are
perfectly mobile domestically but immobile internationally. Land and natural resources, on
the other hand, are industry-specific.
This income is used to finance the expenditure of three classes of expenditure: aggregate
household consumption, public consumption and savings (figure A2). The expenditure shares
are generally fixed, which amounts to saying that the top-level utility function has a Cobb-
Douglas specification. Also notice that savings generate utility, and this can be interpreted as
a reduced form of intertemporal utility.
Public consumption is split in a series of alternative consumption items, again according to a
Cobb-Douglas specification. However, almost all expenditure is actually concentrated in one
specific industry: Non-market Services.
Private consumption is analogously split in a series of alternative composite Armington
aggregates. However, the functional specification used at this level is the Constant Difference
in Elasticities form: a non-homothetic function, which is used to account for possible
differences in income elasticities for the various consumption goods.
In the GTAP model and its variants, two industries are treated in a special way and are not
related to any country, viz. international transport and international investment production.
International transport is a world industry, which produces the transportation services
associated with the movement of goods between origin and destination regions, thereby
determining the cost margin between f.o.b. and c.i.f. prices. Transport services are produced
by means of factors submitted by all countries, in variable proportions.
27utility
private consumption public consumption savings
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domestic foreign
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Figure A2 – Nested tree structure for final demand
In a similar way, a hypothetical world bank collects savings from all regions and allocates
investments so as to achieve equality of expected future rates of return. Expected returns are







where: r is the rate of return in region s (superscript e stands for expected, c for current ), kb is
the capital stock level at the beginning of the year, ke is the capital stock at the end of the
year, after depreciation and new investment have taken place. r is an elasticity parameter,
possibly varying by region.
Future returns are determined, through a kind of adaptive expectations, from current returns,
where it is also recognized that higher future stocks will lower future returns. The value
assigned to the parameter r determines the actual degree of capital mobility in international
markets.
Since the world bank sets investments so as to equalize expected returns, an international
investment portfolio is created, where regional shares are sensitive to relative current returns
on capital.
In this way, savings and investments are equalized at the international but not at the regional
level. Because of accounting identities, any financial imbalance mirrors a trade deficit or
surplus in each region.
28NOTE DI LAVORO DELLA FONDAZIONE ENI ENRICO MATTEI 
Fondazione Eni Enrico Mattei Working Paper Series 










NOTE DI LAVORO PUBLISHED IN 2006 
    
SIEV 1.2006  Anna ALBERINI: Determinants and Effects on Property Values of Participation in Voluntary Cleanup Programs: 
The Case of Colorado 
CCMP 2.2006  Valentina BOSETTI, Carlo CARRARO and Marzio GALEOTTI:  Stabilisation Targets, Technical Change and the 
Macroeconomic Costs of Climate Change Control 
CCMP 3.2006  Roberto ROSON: Introducing Imperfect Competition in CGE Models: Technical Aspects and Implications 
KTHC 4.2006  Sergio VERGALLI: The Role of Community in Migration Dynamics 
SIEV 5.2006  Fabio GRAZI, Jeroen C.J.M. van den BERGH and Piet RIETVELD: Modeling Spatial Sustainability: Spatial 
Welfare Economics versus Ecological Footprint 
CCMP 6.2006  Olivier DESCHENES and Michael GREENSTONE: The Economic Impacts of Climate Change: Evidence from 
Agricultural Profits and Random Fluctuations in Weather 
PRCG 7.2006  Michele MORETTO and Paola VALBONESE: Firm Regulation and Profit-Sharing: A Real Option Approach 
SIEV 8.2006  Anna ALBERINI and Aline CHIABAI: Discount Rates in Risk v. Money and Money v. Money Tradeoffs 
CTN 9.2006  Jon X. EGUIA: United We Vote 
CTN 10.2006  Shao CHIN SUNG and Dinko DIMITRO: A Taxonomy of Myopic Stability Concepts for Hedonic Games 
NRM 11.2006  Fabio CERINA (lxxviii): Tourism Specialization and Sustainability: A Long-Run Policy Analysis 
NRM 12.2006  Valentina BOSETTI, Mariaester CASSINELLI and Alessandro LANZA (lxxviii): Benchmarking in Tourism 
Destination, Keeping in Mind the Sustainable Paradigm 
CCMP 13.2006  Jens HORBACH: Determinants of Environmental Innovation – New Evidence from German Panel Data Sources
KTHC 14.2006  Fabio SABATINI:  Social Capital, Public Spending and the Quality of Economic Development: The Case of Italy
KTHC 15.2006  Fabio SABATINI: The Empirics of Social Capital and Economic Development: A Critical Perspective 
CSRM 16.2006  Giuseppe DI VITA:  Corruption, Exogenous Changes in Incentives and Deterrence 
CCMP 17.2006  Rob B. DELLINK and Marjan W. HOFKES: The Timing of National Greenhouse Gas Emission Reductions in 
the Presence of Other Environmental Policies 
IEM 18.2006  Philippe QUIRION: Distributional Impacts of Energy-Efficiency Certificates Vs. Taxes and Standards 
CTN 19.2006  Somdeb LAHIRI: A Weak Bargaining Set for Contract Choice Problems 
CCMP 20.2006  Massimiliano MAZZANTI  and Roberto ZOBOLI: Examining the Factors Influencing Environmental 
Innovations  
SIEV 21.2006  Y. Hossein FARZIN and Ken-ICHI AKAO: Non-pecuniary Work Incentive and Labor Supply 
CCMP 22.2006  Marzio GALEOTTI, Matteo MANERA and Alessandro LANZA: On the Robustness of Robustness Checks of the 
Environmental Kuznets Curve 
NRM 23.2006  Y. Hossein FARZIN and Ken-ICHI AKAO: When is it Optimal to Exhaust a Resource in a Finite Time? 
NRM 24.2006  Y. Hossein FARZIN and Ken-ICHI AKAO: Non-pecuniary Value of Employment and Natural Resource 
Extinction 
SIEV 25.2006  Lucia VERGANO and Paulo A.L.D. NUNES: Analysis and Evaluation of Ecosystem Resilience: An Economic 
Perspective 
SIEV 26.2006 
Danny CAMPBELL, W. George HUTCHINSON and Riccardo SCARPA: Using Discrete Choice Experiments to
Derive Individual-Specific WTP Estimates for Landscape Improvements under Agri-Environmental Schemes
Evidence from the Rural Environment Protection Scheme in Ireland 
KTHC 27.2006  Vincent M. OTTO, Timo KUOSMANEN and Ekko C. van IERLAND: Estimating Feedback Effect in Technical 
Change: A Frontier Approach 
CCMP 28.2006  Giovanni BELLA: Uniqueness and Indeterminacy of Equilibria in a Model with Polluting Emissions 
IEM 29.2006  Alessandro COLOGNI and Matteo MANERA: The Asymmetric Effects of Oil Shocks on Output Growth: A 
Markov-Switching Analysis for the G-7 Countries 
KTHC 30.2006  Fabio SABATINI: Social Capital and Labour Productivity in Italy 
ETA 31.2006  Andrea GALLICE (lxxix): Predicting one Shot Play in 2x2 Games Using Beliefs Based on Minimax Regret 
IEM 32.2006  Andrea BIGANO and Paul SHEEHAN: Assessing the Risk of Oil Spills in the Mediterranean: the Case of the 
Route from the Black Sea to Italy 
NRM 33.2006  Rinaldo BRAU and Davide CAO (lxxviii): Uncovering the Macrostructure of Tourists’ Preferences. A Choice 
Experiment Analysis of Tourism Demand to Sardinia 
CTN 34.2006  Parkash CHANDER and Henry TULKENS: Cooperation, Stability and Self-Enforcement in International 
Environmental Agreements: A Conceptual Discussion 
IEM 35.2006  Valeria COSTANTINI and Salvatore MONNI: Environment, Human Development and Economic Growth 
ETA 36.2006  Ariel RUBINSTEIN (lxxix): Instinctive and Cognitive Reasoning: A Study of Response Times ETA 37.2006  Maria SALGADeO (lxxix): Choosing to Have Less Choice 
ETA 38.2006  Justina A.V. FISCHER and Benno TORGLER: Does Envy Destroy Social Fundamentals? The Impact of Relative 
Income Position  on Social Capital 
ETA 39.2006  Benno TORGLER, Sascha L. SCHMIDT and Bruno S. FREY: Relative Income Position and Performance: An 
Empirical Panel Analysis 
CCMP 40.2006  Alberto GAGO, Xavier LABANDEIRA, Fidel PICOS And Miguel RODRÍGUEZ: Taxing Tourism In Spain: 
Results and Recommendations 
IEM 41.2006  Karl van BIERVLIET, Dirk Le ROY and Paulo A.L.D. NUNES: An Accidental Oil Spill Along the Belgian 
Coast: Results from a CV Study 
CCMP 42.2006  Rolf GOLOMBEK and Michael HOEL: Endogenous Technology and Tradable Emission Quotas 
KTHC 43.2006  Giulio CAINELLI and Donato IACOBUCCI: The Role of Agglomeration and Technology in Shaping Firm 
Strategy and Organization 
CCMP 44.2006  Alvaro CALZADILLA, Francesco PAULI and Roberto ROSON: Climate Change and Extreme Events: An 
Assessment of Economic Implications 
SIEV 45.2006  M.E. KRAGT, P.C. ROEBELING and A. RUIJS: Effects of Great Barrier Reef Degradation on Recreational 
Demand: A Contingent Behaviour Approach 
NRM 46.2006  C. GIUPPONI, R. CAMERA, A. FASSIO, A. LASUT, J. MYSIAK and A. SGOBBI: Network Analysis, Creative
System Modelling and DecisionSupport: The NetSyMoD Approach 
KTHC 47.2006  Walter F. LALICH (lxxx): Measurement and Spatial Effects of the Immigrant Created Cultural Diversity in 
Sydney 
KTHC 48.2006  Elena PASPALANOVA (lxxx): Cultural Diversity Determining the Memory of a Controversial  Social Event 
KTHC 49.2006  Ugo GASPARINO, Barbara DEL CORPO and Dino PINELLI (lxxx): Perceived Diversity of Complex 
Environmental Systems: Multidimensional Measurement and Synthetic Indicators 
KTHC 50.2006  Aleksandra HAUKE (lxxx):  Impact of Cultural Differences on Knowledge Transfer in British, Hungarian and 
Polish Enterprises 
KTHC 51.2006  Katherine MARQUAND FORSYTH and Vanja M. K. STENIUS (lxxx):  The Challenges of Data Comparison and 
Varied European Concepts of Diversity 
KTHC 52.2006  Gianmarco I.P. OTTAVIANO and Giovanni PERI (lxxx):  Rethinking the Gains from Immigration: Theory and 
Evidence from the U.S. 
KTHC 53.2006  Monica BARNI (lxxx): From Statistical to Geolinguistic Data: Mapping and Measuring Linguistic Diversity 
KTHC 54.2006  Lucia TAJOLI and Lucia DE BENEDICTIS  (lxxx): Economic Integration and Similarity in Trade Structures 
KTHC 55.2006  Suzanna CHAN (lxxx): “God’s Little Acre” and “Belfast Chinatown”: Diversity and Ethnic Place Identity in 
Belfast 
KTHC 56.2006  Diana PETKOVA (lxxx): Cultural Diversity in People’s Attitudes and Perceptions 
KTHC 57.2006  John J. BETANCUR (lxxx): From Outsiders to On-Paper Equals to Cultural Curiosities? The Trajectory of 
Diversity in the USA 
KTHC 58.2006  Kiflemariam HAMDE (lxxx): Cultural Diversity A Glimpse Over the Current Debate in Sweden 
KTHC 59.2006  Emilio GREGORI (lxxx): Indicators of Migrants’ Socio-Professional Integration 
KTHC 60.2006  Christa-Maria LERM HAYES (lxxx): Unity in Diversity Through Art? Joseph Beuys’ Models of Cultural 
Dialogue 
KTHC 61.2006   
Sara VERTOMMEN and Albert MARTENS (lxxx): Ethnic Minorities Rewarded: Ethnostratification on the Wage 
Market in Belgium 
KTHC 62.2006  Nicola GENOVESE and Maria Grazia LA SPADA (lxxx): Diversity and Pluralism: An Economist's View  
KTHC 63.2006  Carla BAGNA (lxxx): Italian Schools and New Linguistic Minorities: Nationality Vs. Plurilingualism. Which 
Ways and Methodologies for Mapping these Contexts? 
KTHC 64.2006  Vedran OMANOVIĆ (lxxx): Understanding “Diversity in Organizations” Paradigmatically and Methodologically
KTHC 65.2006  Mila PASPALANOVA (lxxx): Identifying and Assessing the Development of Populations of Undocumented 
Migrants: The Case of Undocumented Poles and Bulgarians in Brussels 
KTHC 66.2006  Roberto ALZETTA (lxxx): Diversities in Diversity: Exploring Moroccan Migrants’ Livelihood  in Genoa 
KTHC 67.2006  Monika SEDENKOVA  and  Jiri HORAK (lxxx): Multivariate and Multicriteria Evaluation of Labour Market 
Situation 
KTHC 68.2006  Dirk JACOBS and Andrea REA (lxxx): Construction and Import of Ethnic Categorisations: “Allochthones” in 
The Netherlands and Belgium 
KTHC 69.2006  Eric M. USLANER (lxxx): Does Diversity Drive Down Trust? 
KTHC 70.2006  Paula MOTA SANTOS and João BORGES DE SOUSA (lxxx): Visibility & Invisibility of Communities in Urban 
Systems 
ETA 71.2006  Rinaldo BRAU and Matteo LIPPI BRUNI: Eliciting the Demand for Long Term Care Coverage: A Discrete 
Choice Modelling Analysis 
CTN 72.2006  Dinko DIMITROV and Claus-JOCHEN HAAKE: Coalition Formation in Simple Games: The Semistrict Core 
CTN 73.2006  Ottorino CHILLEM, Benedetto GUI and Lorenzo ROCCO: On The Economic Value of Repeated Interactions 
Under Adverse Selection 
CTN 74.2006  Sylvain BEAL and Nicolas QUÉROU: Bounded Rationality and Repeated Network Formation 
CTN 75.2006  Sophie BADE, Guillaume HAERINGER and Ludovic RENOU: Bilateral Commitment 
CTN 76.2006  Andranik TANGIAN: Evaluation of Parties and Coalitions After Parliamentary Elections 
CTN 77.2006  Rudolf BERGHAMMER, Agnieszka RUSINOWSKA and Harrie de SWART: Applications of Relations and 
Graphs to Coalition Formation 
CTN 78.2006  Paolo PIN: Eight Degrees of Separation 
CTN 79.2006  Roland AMANN and Thomas GALL: How (not) to Choose Peers in Studying Groups CTN 80.2006  Maria MONTERO: Inequity Aversion May Increase Inequity 
CCMP 81.2006  Vincent M. OTTO, Andreas LÖSCHEL and John REILLY: Directed Technical Change and Climate Policy 
CSRM 82.2006  Nicoletta FERRO: Riding the Waves of Reforms in Corporate Law, an Overview of Recent Improvements in 
Italian Corporate Codes of Conduct 
CTN 83.2006  Siddhartha BANDYOPADHYAY and Mandar OAK: Coalition Governments in a Model of Parliamentary 
Democracy 
PRCG 84.2006  Raphaël SOUBEYRAN: Valence Advantages and Public Goods Consumption: Does a Disadvantaged Candidate 
Choose an Extremist Position? 
CCMP 85.2006  Eduardo L. GIMÉNEZ and Miguel RODRÍGUEZ: Pigou’s Dividend versus Ramsey’s Dividend in the Double 
Dividend Literature 
CCMP 86.2006  Andrea BIGANO, Jacqueline M. HAMILTON  and Richard S.J. TOL: The Impact of Climate Change on 
Domestic and International Tourism: A Simulation Study 
KTHC 87.2006  Fabio SABATINI: Educational Qualification, Work Status and Entrepreneurship in Italy an Exploratory Analysis
CCMP 88.2006  Richard S.J. TOL: The Polluter Pays Principle and Cost-Benefit Analysis of Climate Change: An Application of 
Fund 
CCMP 89.2006  Philippe TULKENS and Henry TULKENS: The White House and The Kyoto Protocol: Double Standards on 
Uncertainties and Their Consequences 
SIEV 90.2006  Andrea M. LEITER and  Gerald J. PRUCKNER: Proportionality of Willingness to Pay to Small Risk Changes – 
The Impact of Attitudinal Factors in Scope Tests 
PRCG 91.2006  Raphäel SOUBEYRAN: When Inertia Generates Political Cycles 
CCMP 92.2006  Alireza NAGHAVI: Can R&D-Inducing Green Tariffs Replace International Environmental Regulations? 
CCMP 93.2006  Xavier PAUTREL: Reconsidering The Impact of Environment on Long-Run Growth When Pollution Influences 
Health and Agents Have  Finite-Lifetime 
CCMP 94.2006  Corrado Di MARIA and Edwin van der WERF: Carbon Leakage Revisited: Unilateral Climate Policy with 
Directed Technical Change 
CCMP 95.2006  Paulo A.L.D. NUNES
 and Chiara M. TRAVISI: Comparing Tax and Tax Reallocations Payments in Financing 
Rail Noise Abatement Programs: Results from a CE valuation study in Italy 
CCMP 96.2006  Timo KUOSMANEN and Mika KORTELAINEN: Valuing Environmental Factors in Cost-Benefit Analysis Using 
Data Envelopment Analysis 
KTHC 97.2006  Dermot LEAHY and Alireza NAGHAVI: Intellectual Property Rights and Entry into a Foreign Market: FDI vs. 
Joint Ventures 
CCMP 98.2006  Inmaculada MARTÍNEZ-ZARZOSO, Aurelia BENGOCHEA-MORANCHO and Rafael MORALES LAGE: The 
Impact of Population on CO2 Emissions: Evidence from European Countries 
PRCG 99.2006  Alberto CAVALIERE and Simona SCABROSETTI: Privatization and Efficiency: From Principals and Agents to 
Political Economy 
NRM 100.2006  Khaled ABU-ZEID and Sameh AFIFI: Multi-Sectoral Uses of Water & Approaches to DSS in Water 
Management in the NOSTRUM Partner Countries of the Mediterranean 
NRM 101.2006  Carlo GIUPPONI, Jaroslav MYSIAK and Jacopo CRIMI: Participatory Approach in Decision Making Processes 
for Water Resources Management in the Mediterranean Basin 
CCMP 102.2006 
Kerstin RONNEBERGER, Maria BERRITTELLA, Francesco BOSELLO and Richard S.J. TOL: Klum@Gtap: 
Introducing Biophysical Aspects of Land-Use Decisions Into a General Equilibrium Model A Coupling 
Experiment 
KTHC 103.2006  Avner BEN-NER, Brian P. McCALL, Massoud STEPHANE, and Hua WANG: Identity and Self-Other 
Differentiation in Work and Giving Behaviors: Experimental Evidence 
SIEV 104.2006  Aline CHIABAI and Paulo A.L.D. NUNES: Economic Valuation of Oceanographic Forecasting Services: A Cost-
Benefit Exercise 
NRM 105.2006  Paola MINOIA and Anna BRUSAROSCO: Water Infrastructures Facing Sustainable Development Challenges: 
Integrated Evaluation of Impacts of Dams on Regional Development in Morocco 
PRCG 106.2006  Carmine GUERRIERO: Endogenous Price Mechanisms, Capture and Accountability Rules: Theory and 
Evidence 
CCMP 107.2006  Richard S.J. TOL, Stephen W. PACALA and Robert SOCOLOW: Understanding Long-Term Energy Use and 
Carbon Dioxide Emissions in the Usa
 
NRM 108.2006  Carles MANERA and Jaume GARAU TABERNER: The Recent Evolution and Impact of Tourism in the
Mediterranean: The Case of Island Regions, 1990-2002 
PRCG 109.2006  Carmine GUERRIERO: Dependent Controllers and Regulation Policies: Theory and Evidence 
KTHC 110.2006  John FOOT (lxxx): Mapping Diversity in Milan. Historical Approaches to Urban Immigration 
KTHC 111.2006  Donatella CALABI: Foreigners and the City: An Historiographical Exploration for the Early Modern Period 
IEM 112.2006  Andrea BIGANO, Francesco BOSELLO and Giuseppe MARANO: Energy Demand and Temperature: A 
Dynamic Panel Analysis 
SIEV 113.2006  Anna ALBERINI, Stefania TONIN, Margherita TURVANI and Aline CHIABAI: Paying for Permanence: Public 
Preferences for Contaminated Site Cleanup 
CCMP 114.2006  Vivekananda MUKHERJEE and Dirk T.G. RÜBBELKE: Global Climate Change, Technology Transfer and 
Trade with Complete Specialization 
NRM 115.2006  Clive LIPCHIN: A Future for the Dead Sea Basin: Water Culture among Israelis, Palestinians and Jordanians 
CCMP 116.2006  Barbara BUCHNER, Carlo CARRARO and A. Denny ELLERMAN: The Allocation of European Union 
Allowances: Lessons, Unifying Themes and General Principles 
CCMP 117.2006  Richard S.J. TOL: Carbon Dioxide Emission Scenarios for the Usa NRM 118.2006  Isabel CORTÉS-JIMÉNEZ  and Manuela PULINA: A further step into the ELGH and TLGH for Spain and Italy 
SIEV 119.2006  Beat HINTERMANN, Anna ALBERINI and Anil MARKANDYA: Estimating the Value of Safety with Labor 
Market Data: Are the Results Trustworthy? 
SIEV 120.2006  Elena STRUKOVA, Alexander GOLUB and Anil MARKANDYA: Air Pollution Costs in Ukraine 
CCMP 121.2006  Massimiliano MAZZANTI, Antonio MUSOLESI  and Roberto ZOBOLI: A Bayesian Approach to the Estimation 
of Environmental Kuznets Curves for CO2 Emissions 
ETA 122.2006  Jean-Marie GRETHER, Nicole A. MATHYS, and Jaime DE MELO: Unraveling the World-Wide Pollution 
Haven Effect 
KTHC 123.2006  Sergio VERGALLI: Entry and Exit Strategies in Migration Dynamics 
PRCG 124.2006  Bernardo BORTOLOTTI and Valentina MILELLA: Privatization in Western Europe Stylized Facts, Outcomes
and Open Issues 
SIEV 125.2006  Pietro CARATTI, Ludovico FERRAGUTO and Chiara RIBOLDI: Sustainable Development Data Availability on 
the Internet 
SIEV 126.2006  S. SILVESTRI, M PELLIZZATO and V. BOATTO: Fishing Across the Centuries: What Prospects for the Venice 
Lagoon? 
CTN 127.2006  Alison WATTS: Formation of Segregated and Integrated Groups 
SIEV 128.2006  Danny CAMPBELL, W. George HUTCHINSON and Riccardo SCARPA: Lexicographic Preferences in Discrete 
Choice Experiments: Consequences on Individual-Specific Willingness to Pay Estimates 
CCMP 129.2006  Giovanni BELLA: Transitional Dynamics Towards Sustainability: Reconsidering the EKC Hypothesis 
IEM 130.2006  Elisa SCARPA and Matteo MANERA: Pricing and Hedging Illiquid Energy Derivatives: an Application to the 
JCC Index 
PRCG 131.2006  Andrea BELTRATTI and Bernardo BORTOLOTTI: The Nontradable Share Reform in the Chinese Stock Market 
IEM 132.2006  Alberto LONGO, Anil MARKANDYA and Marta PETRUCCI: The Internalization of Externalities in The 
Production of Electricity: Willingness to Pay for the Attributes of a Policy for Renewable Energy 
ETA 133.2006  Brighita BERCEA and Sonia OREFFICE: Quality of Available Mates, Education and Intra-Household 
Bargaining Power 
KTHC 134.2006  Antonia R. GURRIERI and Luca PETRUZZELLIS: Local Networks to Compete in the Global Era. The Italian 
SMEs Experience 
CCMP 135.2006  Andrea BIGANO, Francesco BOSELLO, Roberto ROSON and Richard S.J. TOL: Economy-Wide Estimates of 






(lxxviii) This paper was presented at the Second International Conference on "Tourism and Sustainable 
Economic Development - Macro and Micro Economic Issues" jointly organised by CRENoS (Università 
di Cagliari and Sassari, Italy) and Fondazione Eni Enrico Mattei, Italy, and supported by the World Bank, 
Chia, Italy, 16-17 September 2005. 
(lxxix) This paper was presented at the International Workshop on "Economic Theory and Experimental 
Economics" jointly organised by SET (Center for advanced Studies in Economic Theory, University of 
Milano-Bicocca) and Fondazione Eni Enrico Mattei, Italy, Milan, 20-23 November 2005. The Workshop 
was co-sponsored by CISEPS (Center for Interdisciplinary Studies in Economics and Social Sciences, 
University of Milan-Bicocca). 
(lxxx) This paper was presented at the First EURODIV Conference “Understanding diversity: Mapping 
and measuring”, held in Milan on 26-27 January 2006 and supported by the Marie Curie Series of 





  2006 SERIES 
  CCMP  Climate Change Modelling and Policy  (Editor: Marzio Galeotti ) 
  SIEV  Sustainability Indicators and Environmental Valuation (Editor: Anna Alberini) 
  NRM  Natural Resources Management  (Editor: Carlo Giupponi) 
  KTHC  Knowledge, Technology, Human Capital  (Editor: Gianmarco Ottaviano) 
  IEM  International Energy Markets (Editor: Matteo Manera) 
  CSRM  Corporate Social Responsibility and Sustainable Management (Editor: Giulio Sapelli) 
  PRCG  Privatisation Regulation Corporate Governance (Editor: Bernardo Bortolotti) 
  ETA  Economic Theory and Applications (Editor: Carlo Carraro) 
  CTN  Coalition Theory Network 
 